Background: Many times there is a misalignment on medical-surgical units nursing assignments that do not provide equitable distribution of the patient needs for the unit.
Introduction
identified that missed nursing care could be traced back to inadequate nursing resources, including inadequate staffing skill mix. Their study also surmises that sufficient staffing levels, quality teamwork, and good leadership improve patient outcomes. Hospital administrators have been developing an initiative to examine how to reduce the number of resuscitation events that were occurring on medical/surgical units. Aiken, Clarke, Sloane, Sochalski, and Silber (2002) found that nurse staffing had a noticeable effect on patient outcomes and mortality on medical/surgical units. When patient clinical severity and nurse workload indicators are misaligned, patients and nurses suffer. Patient outcomes decline through increased mortality and morbidity. Patients' satisfaction decreases when they feel their needs are not being met. Nurses also experience reduced satisfaction when they are not able to meet the needs of their patients effectively (Aiken et al., 2002) . Hospital reimbursement is affected by patient satisfaction. The morale of the nurses can influence patient satisfaction and the morale of the hospital unit. These feelings can affect the retention of nursing staff. The use of an objective acuity rating system that balances the nursing assignments on medical-surgical units leads to the reduction of resuscitation event occurrences (Health Research & Educational Trust, 2016a) . The purpose of the literature review was to identify resources that address patient acuity and nurse staffing issues in the acute care setting.
Background
Nurse staffing assignments are based on a volume-based distribution of the patient census. Nurses were assigned a group of patients based on an equitable numeric distribution. Using volume-based census staffing does not take into account the acuity of the patient or the competency and workload demanded of the nurse. When the nurse has a high acuity patient or patients that require more care than usual, the nurse may not have the time or ability to recognize changes in the patient's condition. These changes can lead to deterioration in the physiological status leading to failure to rescue by nursing and a resuscitation event (Ashcraft, 2004) . Retrospective studies have found a correlation between staffing levels, acuity levels, and patient mortality. When researchers looked at nursing workload indicators, they found patient care indicators for "falls incidence, catheter-associated urinary tract infections, central line-associated bloodstream infections, and pressure ulcers prevalence" all decreased when "staffing was adjusted to account for higher-acuity patients" (O'Keeffe, 2016, pp. 31-32) . Data collected by the EHR can be seamlessly adapted to determine the complexity of the patient regarding nursing workload. Researchers suggest balancing facility capabilities with patient needs, mobility, functionality, and physiological and psychosocial needs with nurses' training and skill set (O'Keeffe, 2016).
Failure to Rescue
Inadequate staffing could lead to failure to rescue. Parker (2014) stressed the importance of nurses' being able to "recognize and then react to the antecedent events leading to critical illness and possible FTR [failure to rescue]" (p. 161). Nurses use initiative and analytical decision-making in prompting them to escalate care to avoid a resuscitation event. Recognizing clinical deterioration requires critical thinking by the nurse. Critical thinking is a complex process that requires time, awareness, and recognition to problem-solve and make sound clinical decisions.
Research has demonstrated that measurable physiological changes occur in patients up to 48 hours before cardiopulmonary arrest (Shiloh, Lominadze, Gong, & Savel, 2016) . There are "objective parameters" that, when examined in a trending manner, can predict "physiological dysfunction" (Howard, 2016, p. 14) . Failure to rescue (FTR) was a term coined by Silber, Sankey, Krakauer, and Schwartz in 1992 that has become standard terminology in the research literature and is used by the Agency for Health Care Quality as a safety indicator. Failure to rescue as defined by Silber et al. is an unintended complication that occurs in the hospital that increases the risk of death (Hravnak, Schmid, Ott, & Pinsky, 2010) . With patient complexity increasing, lengths of stay shortening, and reimbursement based on quality indicators, one has to examine the cost-effectiveness of nursing hours compared to care provided to patients and health outcomes. Despite legislation mandating staffing ratios, Donaldson and Shapiro (as cited in Twigg et al., 2013) stated that studies have failed to demonstrate "any significant impact on patient safety indicators" (p. 2254).
Changes in patients' physiological status can lead to increased mortality. Failure to rescue requires early recognition and escalation of care. Increased surveillance, awareness, and intervention by nursing staff can increase patient outcomes and reduce mortality (Aiken et al., 2002; Andrews & Waterman, 2005; Johnston et al., 2015; Twigg et al., 2013) .
Nurse to Patient Ratio
Needleman, Buerhaus, Stewart, Zelevinsky, and Mattke (2006) found that while increased registered nurse to patient staffing ratios did not result in cost savings, the benefit for improved patient outcomes was justified. Their research of 799 non-government hospitals in 11 states found that by increasing the nurse staffing ratios, there was a reduction in the lengths of stay, improved patient outcomes, decreased adverse events, and decline in the number of failures to rescue events. The value of the patient population and societal benefit justified the lack of cost-savings. The research by Needleman et al. (2006) highlights additional ways hospitals can "improve quality and patient safety…[such as] equipping hospitals with new technology, investing in training and education, imposing regulations, and increasing nursing staff" (p. 205).
Vital Monitoring of Patients
Respiratory rates have been shown to be an indicator of changes in patient status and are an indicator of physiological deterioration (Andrews & Waterman, 2005) . Improved communication among care providers to report changes in vital sign alerts (VSA) as part of the early warning system (EWS) has been demonstrated to reduce unplanned transfer to a higher level of care and "an increased risk of morbidity and mortality" (Johnston et al., 2015, p. 831; Ashcraft, 2004; Bonnici, Gerry, Wong, Knight, & Watkinson, 2016; Ghaferi & Dimick, 2015; Howard, 2016; Jones, 2013) . Early Warning Systems are designed to be a preemptive response to decreasing patient morbidity and mortality. However, as Landro (2015) pointed out, "Signs aren't always picked upon or acted upon by staff" (para 3). The triad of vital signs being monitored are common variables that could indicate the risk of a cardiopulmonary arrest (Andrews & Waterman, 2005 ).
Andrews and Waterman (2005) used a qualitative study design based on the grounded theory design of conversational interviewing. Their findings were that nurses tended to use subjective, "intuitive knowing," and non-medical terminology that impaired their credibility and professional opinions, which led to not being taken seriously by physicians (p. 478). The recommendation based on the study was that nurses use the EWS as part of "a systematic approach to assessing patients who are vulnerable to physiological deterioration" (p. 479). The authors also felt that the EWS improved communication and confidence since it was linked to objective data.
Electronic Notification of Patient Condition
Bonnici et al. (2016) Success. This study was a four-step wedge design that examined four hospital systems looking at "nursing's recognition and response to signs of deterioration" (Bonnici et al., p. 3) and time until escalation of care or discharge. The findings for the endpoints "proved to be challenging" (p. 7) and were focused on paper versus electronic charting.
Identifying and Fixing of Safety Failures
Johnston et al. (2015) discussed the progression of escalation of care using the Healthcare-Failure-Mode-Effects-Analysis to identify safety failures and develop solutions. Historically, this type of analysis has resulted in the development of safety protocols, such as situation, background, assessment, response/recommendation (SBAR) and the surgical care improvement project (SCIP), which have been shown to reduce and prevent hazardous failures in healthcare. The study identified failure to rescue rates between 29% and 41%, with "early escalation of care is critical to prevent avoidable harm and improve outcomes" (Johnson et al., 2015, p. 837) . With regards to nursing, the study identified seven failures in the escalation of care that can result in resuscitation events. Many of these were the result of communication issues between the patient and nurse, and the nurse and the medical residents and doctors, as well as vital sign documentation issues. "Participants felt that understaffing was the principle cause of all these failures" (Johnston et al., 2015, p. 834) . The recommendations were to "increase nurse to patient ratios," "use electronic vital sign recording and documentation systems," "remove hierarchical barriers through the development of an improved escalation protocol," and "[increase] use of Smartphone technology" (p. 834).
Addressing Multiple Critical Event Occurrences
Both Needleman et al. (2006) and Hravnak et al. (2010) discussed the need to identify complications which can result in adverse events. There is a multi-pronged responsibility on the part of the hospital system to have measures in place to help recognize and respond to the deterioration of the patient's physiological status. Nursing must be vigilant in identifying and intervening when physiological changes occur and implement interventions to correct the changes and prevent deterioration.
A study of critical illness events on medical-surgical units at the University of Chicago from 2009 to 2013 found that when there is a critical event (i.e., resuscitation event, ICU transfer, or death) on a medical-surgical unit, there is an increased risk of another event occurring on that same unit within the next 6 hours. This study was an observational study of a 13-unit cohort of medical-surgical units with an average patient-nurse ratio of 4:1, with a charge nurse, attending physician and two to three residents. Each unit had approximately 20 beds. The odds adjusted risk ratio was 1.18 for one event and 1.53 for more than one event. The absolute adjusted risk demonstrated an increase of 1.9 occurrence events (Volchenboum & Mayampurath, 2016) .
The Health Information Technology for Economic and Clinical Health (HITECH) Act, which is part of the American Recovery and Reinvestment Act of 2009 was designed to "improve workflow and documentation to help make care safer and more efficient" (Weiner, Fowles, & Chan, 2012, para. 3). The use of HIT and EHR can be used to measure quality measures, known as "e-QM." Implementation of a clinical decision support system is used to support nursing surveillance and use of "actionable targets" (Lewis, 2016, para 14; McGee, 2016) . CDS systems and nurse-sensitive outcomes have been used to prevent FTR events such as sepsis, septic shock, hypotension, gastrointestinal bleed, respiratory failure, and cardiac arrest (Twigg et al., 2013) .
The American Heart Association (AHA) utilizes a voluntary reporting system for cardiac arrest patients.
Reporting is encouraged to add to the data and development of evidence-based care. Participating hospitals report both in and out of hospital resuscitation events. The data that is collected is used to provide feedback on their resuscitation practice and patient outcomes, as well as to develop new evidence-based guidelines.
Three descriptive areas look specifically at the histogram of patients who deteriorate on medical-surgical units. These include the Medical Emergency Team (MET), Acute Respiratory Compromise (ARC), and Cardiopulmonary Arrest (CPA). These are meant to be a step-wise increase in the level of care based on the patient's physiological status and the nurse's ability to manage the changing patient hemodynamic status.
Staffing Laws and Regulations
The American Nurses Association ([ANA], 2015) has been working on implementing legislation that balances staffing to provide safe care to hospitalized patients. The goal is to have appropriate staffing for the level of care to improve patient outcomes and satisfaction, reduce errors, improve staff morale and retention, and make the delivery of healthcare more cost-effective. There are currently 14 states that have staffing laws and regulations in place. There is variance between states regarding regulations. Since 1999, California has had a mandated nurse to patient ratio that must be maintained at all times. Other states require that the Chief Nursing Officer (CNO) use collaboration to develop staffing plans. Five states require public reporting of staffing levels (ANA, 2015) . While ratios are important, the acuity level between patients on the same unit can vary tremendously.
Acuity Measurement Tools
Oh and Seo (2008) determined that numerous acuity measurement tools had been developed to help determine "disease severity and … to predict outcomes, especially mortality" (p. 50). Benner (1984) and Johnston et al. (2015) demonstrated that acuity measurement tools help with identification; they do not provide the nursing staff with support for recognizing and acting on subtle changes that indicate an escalation of care. Benner (1984) discussed the importance of vigilance in recognition of acuity in patient safety. The nurse is expected to manage patients to keep them from life-threatening situations.
Workloads that are equitable improve nursing care, which in turn, improves patient outcomes. Kidd, Grove, Kaiser, Swoboda, and Taylor, (2014) discovered that acuity tools have been shown to decrease hospital expenses and allow "high-quality nursing care" (p. 2). It was also found that nurses "add value…and should be involved in assessing their own workloads and making decisions about resources" (p. 2). "Patient characteristics drive nurse competencies" (Edwards, 1999, p. 1) . Providing nurses with autonomy and professional independence improves ownership of their practice, enhances job satisfaction, and promotes advocacy for patients. Chiulli et al. (2014) developed an acuity tool because it was discovered that there was no appropriate "assessment tool…for [the] medical-surgical patient population" (p. 10). The acuity tool "incorporates clinical severity and nurse workload indicators to determine acuity and is used to make patient assignments in alignment with appropriate skill mix and staffing ratios" (p. 12). The researchers worked with staff and managers to identify assessments that recognized that acuity levels were different for individual patients. Through trialing the acuity tool, the nurses were "able to have an objective tool to use in assessing patient acuity to provide safe care, adjust staffing ratios, and balance unit workload" (p. 12).
The adverse event triggers can be changes in vital signs, changes in neurological status, or abnormal laboratory results that have been determined to be markers in physiological deterioration. The Adverse Event Trigger Tool is a retrospective, root-cause analysis of events that had "unintended consequences of medical care …preventable or not....which caused harm" (Griffin & Resar, 2009, p. 8) . The recognition of patient deterioration improves patient safety and trigger tools are used to track adverse events. Patient morbidity and mortality are indicators used as quality measures by the Center for Medicare and Medicaid Services (CMS), the AHRQ, and the Institute of Medicine (IOM). These agencies have continued the call for quality nursing practice to prevent patient harm.
Determining Nurse Competencies
Sherwood and Zomorodi (2014)  Debriefing strategies such as asking, "What did not go well? What could be done differently?" (AHRQ, as cited in Sherwood & Zomorodi, 2014, p. 19 , Table 1 ).
Determining nurse competencies have been a topic of discussion for decades, many using Benner's Novice to Expert theoretical framework (Wangensteen, Johansson, & Nordstrom, 2014) . There have been numerous tools and methods of evaluating competency in nursing; however, "repeated use of instruments for measuring nurse competence has rarely been reported" (Wangensteen et al., 2014) . The Nurse Competency Scale has been used internationally to measure new graduate competence, but there has been dissension in a common definition and in establishing validity and reliability. Corwin et al. (2008) demonstrated a relationship between competencies between the Australian National Competencies and the Nurse Competency Standards for new graduates. Engelmann, Brady, Larson, Perkins, and Schulz (2012) , working with the National League for Nursing (NLN) in response to the IOM's reports (To Err Is Human, 2000; Crossing the Quality Chasm, 2001; The Future of Nursing: Leading Change, Advancing Health, 2010) calling for reform of competencies in nursing and nursing education, sought to "design competencies that address the affective, cognitive, and psychomotor domains essential for nursing practice" (para. 1). The result of their work was the NLN Education and Competencies Model (EMC), which serves to guide the incorporation of implementing the NLN "core values, integrating concepts, and program outcomes" (para. 2).
Conceptually, the EMC combine to develop core competencies in nursing. The core concepts, defined by the NLN were expanded and include "Caring, Diversity, Excellence, Integrity, Ethics, Holism, and Patient Centeredness" (Engelmann et al., 2012, para. 3) . The Education and Competencies Models integrates concepts derived from the Educating Nurses: A Call for Radial Transformation, 2010, report calling for nursing education to be built on the framework of "Context and Environment, Knowledge and Science, Personal/Professional Development, Quality and Safety, Relationship-Centered Care, and Teamwork" (Engelmann et al., 2012, para. 3). The program outcome attributes of the graduate nurse include "Human Flourishing, Nursing Judgment, Professional Identity, and Spirit of Inquiry" (Engelmann et al., 2012, para. 3).
It is more challenging to assess competencies for seasoned registered nurses. The literature for determining the competency of nursing has demonstrated that self-evaluation is a valid and reliable way to demonstrate nursing. Other ways are through "observation of practice….learning packages….continuing professional development" (Royal Children's Hospital, n.d. para. 5).
Hwang (2015) developed and tested a patient care competency (PCC) scale based on KSAs based on QSEN competencies. The QSEN project focuses on patient-centered care and the relationship the nurse has with the patient. The study was based on a 17-item questionnaire, with nurses (n=577) rating "their competencies on a Likert scale of 1 = minimal… [to] 5 = excellent" (p. 45). The scale was able to demonstrate "good psychometric properties to assess nurses' competency for patient-centered care" (p. 47). This scale can be used to "assess nurses' competency for patient-centered care in hospital setting….
[demonstrate] variations in total PCC scores according to individual and organizational characteristics…. Determine factors related to patient-centered care….
[and] used for evaluation of educational interventions…to improve PCC" (p. 50).
Melnyk, Gallager-Ford, Long, and Fineout-Overholt (2014) developed evidence-based practice (EBP) competencies for both registered nurses and advanced practice nurses using a Delphi consensus-building survey model for use in acute care health care settings. The findings were determining set competencies for registered and advanced practice nurses. The authors determined that the findings could be used to incorporate the results into "healthcare systems expectations, orientations, job descriptions, performance appraisals, and clinical ladder promotions … driving higher quality, reliability, and consistency of healthcare as well as reduc [ing] costs" (Abstract).
Conclusion
The review of the literature indicated several factors associated with patient acuity and staffing. The factors include failure to rescue because of inadequate staffing, lack of competency in addressing the problem, and lack of tools to measure acuity. The future of nursing is moving toward staffing based on patient acuity. However, nurses are not guaranteed adequate staffing based on acuity regardless of what is determined by use of the tool. Finance, support from administrators, adequate reimbursement, and availability of staffing, are some of the determining factors. Continued research is essential in balancing facility capabilities and patient needs with nurses' training and skill.
